Anesthetic agent propofol inhibits myeloid differentiation factor 88-dependent and independent signaling and mitigates lipopolysaccharide-mediated reactive oxygen species production in human neutrophils in vitro.
Engagement of toll-like receptor 4 (TLR4) can activate the myeloid differentiation factor 88 (MyD88)/toll-interleukin-1-resistance domain-containing adapter-inducing interferon-β (TRIF) dependent pathways, inducing production of reactive oxygen species (ROS) in neutrophils. Propofol (PPF) has both anti-oxidant and anti-inflammatory properties. However, the molecular mechanism by which PPF influences human neutrophil function is yet to be elucidated. This study aimed to investigate the influence of PPF on lipopolysaccharide (LPS)-induced reactive oxygen species production in human neutrophils. We isolated neutrophils from the peripheral blood of 10 healthy male donors. Neither 1 µg/ml LPS nor 10-150 μmol/L PPF influenced the rate of neutrophil apoptosis, but PPF significantly inhibited LPS-mediated reactive oxygen species production in a dose-dependent manner. PPF inhibited LPS-induced expression of MyD88, tumor necrosis factor receptor-associated factor 6, and TRIF, but not the expression of interferon regulatory factor 3 or phosphorylation of p47(phox), p38-mitogen-activated protein kinase, and nuclear factor (NF)-κB, particularly in the neutrophils in which MyD88 or TRIF had been silenced by siRNA. The inhibitory effect of PPF on LPS-induced activation of p47(phox), p38-mitogen-activated protein kinase, and NF-κB was partially antagonized by over-expression of MyD88 or TRIF in neutrophils. These observations provide insights into the mechanisms responsible for the anti-inflammatory properties of PPF. PPF reduces LPS-induced production of reactive oxygen species in neutrophils via inhibiting expression of MyD88 and TRIF signaling.